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Abstract 

Background: Improving outcomes of older patients admitted into intensive care units (ICU) is a raising concern. 
This study aimed at determining which geriatric and ICU parameters were associated with in‑hospital and long‑term 
mortality in this population.

Methods: We conducted a prospective multicentric observational cohort study, including patients aged 75 years 
and older requiring mechanical ventilation, admitted between September 2012 and December 2013 into ICU of 13 
French hospitals. Comprehensive geriatric assessment at ICU admission and ICU usual parameters were registered in a 
standardized manner. Survival was recorded and comprehensive geriatric assessment was updated after 1 year during 
a dedicated home visit.

Results: 501 patients were analyzed. 108 patients (21.6%) died during the hospital stay. One‑year survival rate was 
53.8% (IC 95% [49.2%; 58.2%]). Factors associated with increased in‑hospital mortality were higher acute illness sever‑
ity score, resuscitated cardiac arrest as primary ICU diagnosis, perception of anxiety and low quality of life by the 
proxy, and living in a chronic care facility before ICU admission. Among patients alive at hospital discharge, factors 
associated with increased 1‑year mortality in multivariate analysis were longer duration of mechanical ventilation, 
all primary ICU diagnoses other than septic shock, a Katz‑activities of daily living (ADL) score below 5 and living in 
a chronic care facility before ICU admission. Among the 163 survivors at 1 year who received a second comprehen‑
sive geriatric assessment, the ADL score (functional abilities) showed a significant but moderate decline over time, 
whereas the Mini‑Zarit score (family burden) improved. No significant change in patients’ place of life was observed 
after 1 year, and quality of life was reported as happy‑to‑very‑happy in 88% of survivors.

Conclusions: The mortality rate remains high among older ICU patients requiring mechanical ventilation. Factors 
associated with short‑ and long‑term mortality combined geriatric and ICU criteria, which should be jointly evaluated 
in routine care.
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Background
Admission of elderly patients represents around 15% of 
all patients admitted into intensive care units (ICU) [1, 2]. 
Efforts to improve older patient care and outcomes thus 
become a major concern for intensivists. These patients 
raise the problem of their profile and resilience which 
can vary considerably, due to a wide range of comorbidi-
ties and acute diseases [3, 4]. Such variance impacts both 
the short- and long-term outcomes [5]. Moreover, most 
recent interventional trials in the ICU failed to show any 
relevant effects, justifying a call for more personalized 
care, which may be all the more relevant in older patients 
[6]. Indeed, taking into account all the features of older 
patients may help to provide the most appropriate care 
from the decision to ICU admission, ICU organ sup-
port initiation and post-ICU care. We hypothesized that 
the prognosis of older patients admitted into ICU may 
depend on both geriatric and ICU parameters, and that 
these parameters may combine differently for predicting 
short- and long-term outcomes.

In this multicentric longitudinal prospective observa-
tional ICU-based cohort study, we aimed at determining, 
among a wide array of geriatric and ICU characteristics 
at admission, which factors were associated with short- 
and long-term mortality (in-hospital and 1-year mortal-
ity) in patients aged 75 years and older admitted into ICU 
and requiring mechanical ventilation. In addition, we 
aimed at refining the 1-year outcomes beyond survival 
using patients’ evaluation on the place of life.

Methods
Participants
We studied participants of the SENIOREA cohort study, 
a French large observational prospective multicentric 
cohort study designed to better understand the contri-
bution of ICU in older patients in terms of long-term 
survival and quality of life. From September 2012 to 
December 2013, all consecutive subjects aged 75  years 
and older, requiring initiation of mechanical ventila-
tion (either invasive or non-invasive) over the 48  h fol-
lowing admission, were recruited in 13 ICUs in Western 
France. Follow-up included patients and the most rel-
evant proxy for each included patient when available. 
The Angers People Protection Committee (Comité de 
Protection des Personnes Ouest II) approved the study 
(No. 2012/09). Requirement for mechanical ventilation 
was retained as a marker of acute severity and being the 
most frequent organ support justifying ICU admission 

[2]. Non-French-speaking patients were excluded as 
well as patients living outside Western part of France, 
and patients already included in the study. According 
to patients’ preference when possible, one proxy was 
selected as the “corresponding proxy”. Patients and cor-
responding proxies received oral and written information 
and written consent was obtained for both before inclu-
sion. In case of a patient unable to consent, the proxy 
gave consent for him/herself and for the patient’ par-
ticipations. Written consent of the patient was obtained 
as soon as deemed possible considering the patient 
status. In the absence of any proxy, patients could be 
included only if they could consent by themselves at ICU 
admission.

ICU measures
Baseline demographic characteristics were registered 
and all patients underwent an admission comprehen-
sive geriatric assessment through interview of the proxy 
and review of available medical files in the 48 h follow-
ing ICU admission. This standardized assessment cov-
ered 13 health components: comorbidity assessed with 
the Cumulative Illness Rating Scale for Geriatrics score 
(CIRS-G) [7], frailty (assessed using the Study of Osteo-
porotic Fracture (SOF) Criteria for Frailty, a score of 
0 suggests robust, of 1 suggests prefrail, and higher or 
equal to 2 suggests frailty [8]), family burden (Mini-
Zarit score [9]), activities of daily living (ADL) score [10], 
Instrumental Activities of Daily Living (IADL) score [11], 
nutritional status (body mass index), and perceived qual-
ity of life assessed through the single last question from 
the Perceived quality of life scale “To your opinion, how 
happy was the patient?” with a 5-point response scale 
from extremely unhappy to very happy [12]. History of 
falls (number of falls occurrence in the previous year), 
cognitive disorders, anxiety and depression were assessed 
through closed questions (for example: “To your opin-
ion, was the patient anxious most of the time: yes/no?”) 
(see Additional file 1). Proxies were interrogated on their 
estimation of the best status in the 3 preceding months. 
In the absence of a proxy, the patient, the corresponding 
physician and all implicated caregivers were interviewed. 
On the first 24 h of ICU admission, acute severity param-
eters allowing to calculate SOFA (Sepsis-related Organ 
Failure Assessment) and SAPS II (Simplified Acute Physi-
ology Score II) scores [13, 14], and the main diagnosis 
(selected in a pre-defined list of ICU diagnosis) were 
collected. At the end of hospital stay, duration of organ 
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support, hospital length of stay, withdrawal of care deci-
sion, site of discharge and in-hospital mortality were 
collected.

One‑year follow‑up
At 1  year after ICU admission, deaths were ascertained 
from an informant during a telephone interview and/or 
by reviewing obituaries with a completion rate of 100%. 
In survivors, a home-based comprehensive geriatric 
assessment was proposed to the patient and the corre-
sponding proxy at 1 year after hospital discharge. Upon 
agreement of the patients, a trained research assistant 
arranged an on-site evaluation of the patient and the 
corresponding proxy directly in his/her living space. 
The home-based comprehensive geriatric assessment 
explored the same 13 health components as previously 
cited, using validated scores: depression through the 
Geriatric Depression Scale-4 items (4-item GDS, a score 
equal or higher than 2/4 suggests depressive state) [15], 
anxiety using the Covi Anxiety Scale (a score equal or 
higher than 6/15 is suggestive for anxiety) [16], mobil-
ity with the Five Times Sit-to-Stand test [17], cognition 
with the Mini-Mental State Examination (a score under 
25 was considered for the diagnosis of cognitive disor-
der) [18], and pain with the Verbal Rating Scale [19]. The 
proxy was specifically interrogated on the family burden 
(Mini-Zarit score, a score equal or higher than 2/7 is sug-
gestive for a heavy family burden [9]). Such a home visit 
conducted by a research assistant after a hospitalization 
in ICU had already demonstrated its feasibility and ability 
to collect contributory information in the pilot pre-SEN-
IOREA study [20].

Statistical analyses
Categorical data were presented as percentages and 
compared using Fisher exact tests while the groups com-
pared were independent, or using tests of symmetry for 
comparisons of paired data. Continuous data were pre-
sented as mean ± standard deviation and compared using 
Kruskal–Wallis rank tests for independent data or Fried-
man tests for paired data.

To identify factors associated with hospital mortality 
and 1-year mortality as hazard ratios (HRs), Cox regres-
sion models were computed. For the factors associated 
with 1-year mortality, only patients who were discharged 
alive from the hospitalization were included in the analy-
sis. The assumption of proportional hazards was tested 
by analyzing Schoenfeld residuals [21]. In the first step, 
univariate analyses were conducted for every inclusion 
characteristics variable independently of each other. In 
the second step, multivariate Cox regression models 
were built using variables with p value < 0.2 in univari-
ate analysis. When covariates were strongly correlated, 

only one was kept in the multivariate model, based on 
clinical considerations (for example, SOFA and IGS-II 
could not both be included in the model, only IGS-II was 
kept). Continuous variables were kept as continuous for 
descriptive purpose in univariate analyses, but only cate-
gorized data were kept in multivariate analysis (for exam-
ple IADL, divided in IADL under 4 and equal or above 4).

All tests were two sided, with a type I error set at 0.05. 
Analyses were performed using Stata 14.2 (StataCorp LP, 
College Station, TX).

Results
Five hundred and eight patients were initially included 
in the study, 6 patients were secondarily excluded due to 
erroneous inclusion in the absence of mechanical venti-
lation and one patient withdrew his consent at the end 
of the ICU stay. Thus 501 patients were finally entered in 
the analysis (see Fig. 1 for flowchart of the study).

Baseline characteristics, admission comprehensive 
geriatric assessment and ICU/hospital data are presented 
in Tables  1 and 2, respectively. Patients included in the 
SENIOREA study were old (mean age 80.4 ± 4.1  years), 
seriously ill (admission SAPS II 54 ± 17) with a need for 
mechanical ventilation (invasive or not) in all patients, in 
accordance with the inclusion criteria. More than 90% of 
patients lived at home, with disability (ADL < 5) in 22%.

The 1-year survival rate for the 501 patients initially 
admitted in the ICU was 53.8% (IC 95% [49.2%; 58.2%]). 
Kaplan–Meier curve is presented in Fig.  2. One hun-
dred and eight patients (21.6%) died during the ICU stay. 
Limitation of life sustaining therapies was decided in 135 
patients, in whom 89 died during the hospitalization. 
Among the sub-sample of the 371 patients discharged 
alive from the hospital, one-year survival rate was 72.8% 
(IC 95% [68.2%; 77.3%]).

Among the 270 survivors at 1 year, the “at home” com-
prehensive geriatric assessment could be completed in 
163 patients (60%). Table 3 shows baseline and one-year 
data of these patients. The ADL score showed signifi-
cant but moderate decline over time, whereas Mini-Zarit 
score (family burden) improved at 1 year. Of note, there 
was no significant change in patients site of living after 
1 year, and quality of life was reported as happy-to-very-
happy in 88% of survivors. By contrast 84% of patients 
had a Geriatric Depression Scale ≥ 2, indicating depres-
sive symptoms. Data showed a low frequency of pain, 
anxiety and cognitive impairment.

In multivariate analysis, factors associated with 
increased in-hospital mortality (see Table  4 for univari-
ate and multivariate analyses) were higher acute illness 
severity score, resuscitated cardiac arrest as primary ICU 
diagnosis, perception of anxiety and of low quality of life 
by the proxy, living in a chronic care facility before ICU 
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admission. Among patients alive at hospital discharge, 
factors associated with increased one-year mortality (see 
Table 5) in multivariate analysis, were longer duration of 
mechanical ventilation, all primary ICU diagnoses other 
than septic shock, a Katz-ADL below 5 and living in a 
chronic care facility before ICU admission.

Discussion
This French large multicentric prospective cohort study 
showed that among older patients admitted into ICU 
with a need for mechanical ventilation, survival rate at 
one year was 54% and quality of life in these survivors 
seemed preserved. Mortality was associated with com-
binations of ICU and geriatric parameters. These param-
eters differed slightly for short- and long-term mortality. 
Living in a chronic facility care and primary ICU diagno-
ses were associated with both short- and long-term vital 
outcomes, in-hospital mortality was rather related to 
acute severity on admission and perception by the proxy 
of low quality of life in the months preceding admission, 
whilst one-year survival was related to the duration of 
organ support during the ICU stay and to functional abil-
ities before ICU admission.

The impact of various pre-morbid conditions—
referred to as frailty, geriatric condition, pre-morbid 
functional status, or loss of independence, among oth-
ers—on ICU and short-term mortality in older patients 

has already been the matter of some research [5, 22–
25]. Only few studies have performed yet a standard-
ized comprehensive geriatric assessment in older ICU 
patients [20, 25] with a long-term follow-up, which is a 
major strength of the present study. In the largest pro-
spective observational study conducted so far to assess 
the factors associated with 1-month mortality, Guidet 
et al. reported in multivariate analysis that frailty (Clin-
ical Frailty Scale), SOFA, diagnosis and age were prog-
nostic factors [26]. We confirm and extend these data 
by showing that a similar combination of ICU and geri-
atric parameters also predicts long-term survival. The 
fact that not exactly the same parameters were associ-
ated with short- and long-term outcomes is interest-
ing: functional abilities before admission may predict 
long-term resilience after an acute event, which may be 
hampered by a prolonged requirement for organ sup-
port. Frailty and/or low quality of life may rather impair 
short-term resistance and/or willingness to survive to 
acute disease, all the more that this disease is severe. 
The poor outcome after resuscitated cardiac arrest 
due to cerebral lesions explains its major short-term 
impact, on the contrary the possibility of a total cure 
of an infectious event contrasts with irreversible organ 
damage (acute or pre-existing) often associated with 
other acute diseases such as cardiogenic shock, COPD 
exacerbation, coma.

Fig. 1 Flowchart of the study
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Table 1 Baseline characteristics and admission comprehensive geriatric assessment of the 501 included patients

Number of patients with data available Patients 
included 
(n = 501)

Age (years) 501 80.4 ± 4.1

Sex (male) 501 268 (53%)

Residential  livinga 501

 Chronic care facility 5 (1%)

 Supervised residence setting 25 (5%)

 At home, alone 156 (31%)

 At home, with someone else 305 (61%)

 Other 10 (2%)

Legal protection 498

 Yes 13 (3%)

 No 485 (97%)

Presence of a caring proxy 499

 Yes 385 (77%)

 None 114 (23%)

Presence of a corresponding proxy 501

 Yes 468 (93%)

 None 33 (7%)

Caring professional at home on a regular  basisb 495

 Yes 126 (26%)

 None 369 (74%)

Admission comprehensive geriatric assessment

 Cumulative Illness Rating Scale for  Geriatricsc (/60) 501 8.3 ± 4.3

Frailty: SOF criteria 416

 Robust 142 (34%)

 Prefrail 155 (37%)

 Frail 119 (29%)

Family burden: Mini‑Zarit Score (/7) 468 1.5 ± 1.41

Cognition impairment: yes 469 139 (30%)

Presence of depressive symptoms: yes 469 170 (36%)

Geriatric Depression Score 4‑items score 296 1.6 ± 0.91

Geriatric Depression Score 4‑items ≥ 2 296 127 (43%)

Presence of anxiety: yes 466 281 (60%)

Impaired mobility: yes 494 98 (20%)

Presence of chronic pain moderate to severe: yes 466 209 (45%)

Activity of daily living (ADL) (/6) 485 5.2 ± 1.3

Number of patients with score < 5 485 102 (21%)

Instrumental Activity of Daily Living (iADL) (/5) 480 3.0 ± 1.2

Number of patients with score < 4 480 257 (53.5%)

History of fall: yes 477 245 (51%)

Body max index (kg/m2) 471 28.5 ± 6.5

  < 21 45 (9.6%)

 [21–25] 101 (21.4%)

 [25–30] 160 (34.0%)

  ≥ 30 165 (35.0%)

Perceived quality of life 464

 Very happy 74 (16%)

 Happy 289 (62%)

 Unhappy 89 (19%)

 Very unhappy 12 (3%)
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Table 1 (continued)
Data are n (% of patient with data available) or mean ± standard deviation
a In the 3 months preceding admission
b At least once weekly
c Higher score indicating higher number of comorbidities

Table 2 ICU characteristics of the 501 patients included in the SENIOREA study

Data are n (%), mean (m) ± standard deviation (sd) or median (med) with interquartile range (IQR). ICU, intensive care unit, SAPS, Simplified Acute Physiology Score, 
SOFA, Sequential Organ Failure Assessment

Number of patients with data available Patients 
included 
(n = 501)

Location of the patient before ICU admission 501

 Acute facility care 290 (58%)

 Home 172 (34%)

 Chronic facility care 11 (2%)

 Supervised residence setting 8 (3%)

 Other 20 (4%)

Primary ICU diagnosis 498

 Septic shock 78 (15.7%)

 Non‑septic shock 22 (4.4%)

 Resuscitated cardiac arrest 52 (10.4%)

 Acute on chronic respiratory failure 64 (12.9%)

 Acute respiratory failure 149 (29.9%)

 Acute kidney injury and metabolic disorders 11 (2.2%)

 Neurological disorder 51 (10.2%)

 Post‑surgery 26 (5.2%)

 Drug overdose 5 (1%)

 Trauma 7 (1.4%)

 Other 33 (6.6%)

Admission SOFA, m ± sd 501 7.0 ± 3.7

Admission SAPSII, m ± sd 501 54 ± 17

Type of mechanical ventilation, n (%) 489

 Invasive only 290 (59.3%)

 Non‑invasive only 98 (20.0%)

 Combined 101 (20.7%)

Total length of mechanical ventilation (days), m ± sd 463 7.5 ± 10.0

 Med (IQR) 4 (2–10)

Renal replacement therapy requirement 498 70 (14.1%)

Total length of renal replacement therapy, m ± sd 70 7.6 ± 9.3

 Med (IQR) 4 (1–11)

Vasopressor requirement 497 252 (50.7%)

Total length of vasopressor infusion (days), m ± sd 251 4.4 ± 6.2

 Med (IQR) 2 (1–5)

ICU length of stay (days), m ± sd 499 10.5 ± 13.8

 Med (IQR) 2 (1–5)

Hospital length of stay (days), m ± sd 499 20.2 ± 23.3

 Med (IQR) 14 (7–26)

ICU mortality 499 108 (21.6%)

Hospital mortality 499 130 (26.0%)

Limitation of life sustaining therapies, n (%) 447 135 (30.2%)
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One-year survival (54%) was relatively high compared 
to other studies in older patients, even more that we 
selected patients requiring mechanical ventilation. Most 
previous studies disclosed a 30% one-year survival in 
very old patients (i.e., aged 80 and older), even though 
proportion of patients requiring ventilation was below 
70% [27, 28]. Recent improvement in the prognosis of 
older patients has been shown in several studies, with 
one-year survival rate close to that observed in our study 
[22, 25, 29]. Obviously, care of older patients, from tri-
age to ICU care, is evolving very rapidly and update data 
are permanently required. Beyond survival, much con-
troversy has emerged as to whether a surviving older 
patient after ICU care is a real success considering the 
risk of altered trajectory of life after ICU care [30]. Most 
longitudinal studies yielded mixed results, showing either 
acceptable or poor long-term quality-of-life [25]. How-
ever, these previous investigations have been limited by 
single-center enrolment, small sample sizes, and use of 
non-validated functional outcome measures. The relative 
good one-year prognosis observed in our study is reas-
suring, and, if ADL was lower at 1 year, we observed con-
versely that family burden was lower. This may suggest a 
global improvement in the global home care. Although 
it is indubitable that long-term functional and qual-
ity of life outcomes should remain a major concern, our 
study shows that one-year survival can be considered as 
a good proxy for ICU “success” in older patients. The dis-
crepancy between perceived quality of life (happy/very 
happy) and the presence of depressive symptoms is, how-
ever, noticeable. It is likely due to the difference between 
the “constructing self” and the “experiencing self”. Expe-
riencing self refers to the everyday “objective” feelings, 

interrogated here by the specific geriatric depression 
scale assessing symptoms. Constructing self refers to the 
perception of the value of his own life, this is interrogated 
by the perceived quality of life. Our results confirm that 
perceived and experienced quality of life are two different 
items that may not align [31]. In older patients, although 
everyday life is hampered by multiple concerns (pain, 
restricted mobility, social isolation, etc.), life itself may be 
cherished.

This study suffers from several biases, some of which 
have been already addressed. The number of patients 
who were not included in the absence of exclusion cri-
teria is not negligible, and may induce a selection bias. 
Physicians aware that the goal of the study was to observe 
long-term outcome, may have been reluctant to include 
patients that they felt very unlikely to survive. This poten-
tial bias may have led to overestimate survival. Several 
years elapsed between inclusion period and publication 
of this article, and the clinical picture may accordingly 
have changed.

Comprehensive geriatric assessment, based on an 
extensive collection of data is a strength of our study. 
However, it may be hardly feasible in routine practice, 
although collecting such data should be considered as 
good medical practice. Shorter dedicated standardized 
questionnaires could be used in this perspective. In this 
setting, we have chosen tools for this evaluation that 
could be used easily at bedside: for example, the per-
ceived quality of life is simple, albeit not validated among 
older patients [32]. Elsewhere, the SOF was chosen as it is 
one of the feasible tool in the ICU, and because it exhibits 
very good diagnostic efficiency to predict falls, disability, 
fracture and mortality risks compared to more complex 
tools such as the consensual Fried score [8].

Finally, an important proportion of surviving patients 
could not be evaluated at home after 1  year. A similar 
bias was observed in previous studies, illustrating the 
difficulty of achieving the long-term follow-up of ICU 
patients [25].

Conclusions
In this study, one-year survival in older patients admitted 
into ICU and requiring mechanical ventilation was 54%, 
with satisfactory functional outcomes. Living in a chronic 
care facility before ICU admission impacted both short- 
and long-term outcomes. Admission for resuscitated car-
diac arrest, low perceived quality of life and ICU severity 
score correlated with in-hospital mortality; duration of 
mechanical ventilation and low previous functional abili-
ties were associated with higher one-year mortality in 
hospital survivors.

Fig. 2 Kaplan–Meier survival curve of the patients included in the 
SENIOREA study
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Table 3 Characteristics of survivors after 1 year of follow-up

Data are n (%) or mean ± standard deviation. The number in brackets n refers to the number of patients with available data among the 163 patients evaluated at 
1 year

ADL, Activities of Daily Living, GDS, Geriatric Depression Scale, IADL, Instrumental Activities of Daily Living, MMSE, Mini-Mental State Evaluation, QoL, Quality of Life

£ Admission data and comparisons are not shown as the data were collected using different tools at admission (proxy interrogation, typically through yes/no 
questions) and at one year (direct patient evaluation using standardized questionnaires)

ICU admission one‑year evaluation p‑value

IADL score (/8) (n = 109) 3.26 ± 0.99 2.96 ± 1.35 0.05

  < 4 65 (44.8%) 52 (47.7%) 0.84

  ≥ 4 80 (55.2%) 57 (52.3%)

ADL score (/6) (n = 109) 5.55 ± 0.98 5.24 ± 1.41 0.06

  < 5 16 (11%) 24 (22%)  < 0.01

  ≥ 5 130 (89%) 85 (78%)

Cognitive impairment (MMSE, /30) (n = 92)

 Yes (< 25) 11 (12%) £

 No 81 (88%)

Anxiety (COVI test, /12) (n = 135)

 Yes (> 6) 2 (1.5%) £

 No 133 (98.5%)

Geriatric Depression Scale‑4 items (n = 132)

 Mean £

  < 2 21 (16%)

  ≥ 2 111 (84%)

Pain (n = 138)

 No 55 (39.9%) £

 Mild 22 (15.9%)

 Moderate 47 (34.1%)

 Severe 14 (10%)

Fall (n = 109)

 Yes 37 (33.9%) £

 No 70 (64.2%)

 Unknown 2 (1.83%)

Five Times Sit‑to‑Stand Test, seconds (n = 51) 21.3 ± 7.9 £

QoL—happiness (n = 138) £

 Very happy 28 (20.3%)

 Happy 93 (67.4%)

 Unhappy 17 (12.3%)

 Very unhappy 0 (0%)

Mini‑Zarit score (/7) (n = 101) 1.28 ± 1.17 0.82 ± 1.18  < 0.001

  < 2 96 (72.7%) 85 (84.2%)

  ≥ 2 36 (27.3%) 16 (15.8%) 0.11

Residential living (n = 146)

 Home 142 (94%) 134(92%)

 Chronic facility care/supervised residence setting 9 (6%) 12 (8%) 0.39

 Living alone (n = 144)

 Yes 109 (72.7%) 102 (70.8%) 0.65

 No 41 (27.3%) 42 (29.2%)
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Table 4 Determinants associated with in-hospital mortality using Cox cause-specific model

ADL, Activity of daily living, CIRS for geriatrics, Cumulative Illness Rating Scale for Geriatrics, IADL, Instrumental Activity of Daily Living, ICU, intensive care unit, RRT, 
renal replacement therapy, SAPS, Simplified Acute Physiology Score, SOFA, Sequential Organ Failure Assessment

CIRS for geriatrics under 8 is suggestive of few comorbidities

Univariate Multivariate

HR 95% CI p HR 95% CI p

Gender (reference: male) 0.76 0.5–1.14 0.178 – – –

Admission SOFA Score (per 1 pt increment) 1.12 1.06–1.18  < 0.001 – – –

Admission SAPS2 Score (per 1 pt increment) 1.03 1.02–1.04  < 0.001 1.02 1.00–1.03 0.044

Primary ICU diagnosis (reference septic shock)

 Non‑septic shock 1.01 0.38–2.64 0.989 0.51 0.16–1.56 0.237

 Resuscitated cardiac arrest 2.71 1.57–4.68  < 0.001 2.29 1.17–4.48 0.015

 Acute on chronic respiratory failure 0.58 0.26–1.30 0.187 0.95 0.36–2.53 0.921

 Acute respiratory failure 0.46 0.24–0.87 0.017 0.55 0.25–1.21 0.139

 Neurological disorder 0.96 0.51–1.83 0.912 1.14 0.49–2.64 0.758

 Post‑surgery 0.25 0.06–1.04 0.057 0.34 0.07–1.57 0.168

 Other 0.56 0.23–1.36 0.200 0.75 0.26–2.12 0.582

Invasive mechanical ventilation 2.56 1.11–5.89 0.027 1.48 0.52–4.21 0.466

RRT requirement 1.52 1.00–2.31 0.051 1.53 0.86–2.71 0.147

Vasopressor requirement 1.34 0.87–2.08 0.188 1.07 0.60–1.90 0.814

CIRS for geriatrics (per 1 pt increment) 0.99 0.94–1.03 0.560 – – –

 CIRS for geriatrics < 8 0.76 0.52–1.12 0.171 – – –

Residential living (reference: chronic care facility)

 Supervised residence setting 0.25 0.05–1.11 0.068 0.15 0.03–0.84 0.030

 At home 0.25 0.08–0.82 0.021 0.17 0.05–0.62 0.007

IADL (per 1 pt increment) 0.99 0.84–1.17 0.905 – – –

 IADL ≥ 4 0.99 0.68–1.47 0.998 – – –

Katz‑ADL (per 1 pt increment) 0.97 0.83–1.13 0.705 – – –

 Katz‑ADL ≥ 5 0.88 0.54–1.42 0.598 – – –

History of fall (reference: no)

 Yes 1.05 0.71–1.56 0.789 – – –

 Unknown 0.83 0.11–6.0 0.855 – – –

Cognitive impairment 0.96 0.63–1.48 0.872 – – –

Perceived quality of life (unhappy, very unhappy) 1.85 1.20–2.87 0.006 1.95 1.12–3.41 0.018

Chronic pain (reference: no)

 Mild 1.08 0.62–1.89 0.781 – – –

 Moderate 1.31 0.79–2.18 0.295 – – –

 Severe 1.01 0.57–1.77 0.987 – – –

Presence of anxiety: yes 1.36 0.90–2.05 0.140 1.64 1.00–2.69 0.051

Presence of depressive symptoms 1.17 0.79–1.74 0.424 – – –

Mini‑Zarit (per 1 pt increment) 1.03 0.91–1.17 0.641 – – –

  < 2 1.00 0.65–1.52 0.990 – – –

Frailty (reference: robust)

 Prefrail 1.69 1.01–2.82 0.045 1.59 0.90–2.80 0.112

 Frail 1.59 0.93–2.71 0.092 1.03 0.50–2.14 0.933
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Table 5 Determinants associated with  one-year mortality among  patients who survived to  hospitalization using Cox 
cause-specific model

ADL, activity of daily living, CIRS for geriatrics, Cumulative Illness Rating Scale for Geriatrics, IADL, Instrumental Activity of Daily Living, ICU, intensive care unit, RRT, 
renal replacement therapy, SAPS, Simplified Acute Physiology Score, SOFA, Sequential Organ Failure Assessment

CIRS for geriatrics under 8 is suggestive of few comorbidities

Univariate Multivariate

HR 95% CI p HR 95% CI p

Gender (reference: male) 0.82 0.56–1.19 0.292 – – –

Admission SOFA Score (per 1 pt increment) 1.00 0.95–1.06 0.895 – – –

Admission SAPS2 Score (per 1 pt increment) 1.02 1.0–1.03 0.009 1.01 1.00–1.03 0.129

Primary ICU diagnosis (reference septic shock)

 Non‑septic shock 2.82 1.05–7.58 0.040 4.60 1.12–18.79 0.034

 Resuscitated cardiac arrest 2.18 0.84–5.66 0.108 5.82 1.63–20.83 0.007

 Acute on chronic respiratory failure 1.90 0.85–4.23 0.116 3.85 1.09–13.60 0.037

 Acute respiratory failure 1.40 0.67–2.92 0.377 3.46 1.08–11.14 0.037

 Acute kidney injury/metabolic disorders 1.89 0.51–7.00 0.338 4.99 1.00–24.93 0.050

 Neurological disorder 2.84 1.24–6.49 0.013 6.70 2.01–22.33 0.002

 Post‑surgery 1.82 0.68–4.88 0.236 5.80 1.39–24.25 0.016

 Other 1.38 0.55–3.48 0.493 4.97 1.40–17.69 0.013

Invasive mechanical ventilation 1.23 0.79–1.92 0.351 – – –

Length of mechanical ≥ 3 days (reference < 3 days) 1.62 1.06–2.47 0.025 1.86 1.06–3.26 0.031

Length of RRT (reference no RRT)

  < 3 days 0.46 0.11–1.86 0.275 0.77 0.17–3.52 0.739

  ≥ 3 days 2.40 1.25–4.61 0.008 2.34 0.77–7.13 0.135

Length of vasopressor requirement (reference no vasopressor)

  < 3 days 0.89 0.56–1.43 0.640 – – –

  ≥ 3 days 1.26 0.78–2.03 0.352 – – –

CIRS for geriatrics (per 1 pt increment) 1.03 0.99–1.08 0.146 1.01 0.95–1.07 0.747

 CIRS for geriatrics < 8 1.20 0.82–1.77 0.344 – – –

Residential living (reference chronic care facility)

 Supervised residence setting 0.20 0.02–1.58 0.126 0.09 0.01–0.86 0.036

 At home 0.16 0.02–1.15 0.068 0.10 0.01–0.88 0.038

IADL (per 1 pt increment) 0.77 0.66–0.90 0.001 – – –

 IADL ≥ 4 0.52 0.34–0.79 0.002 0.75 0.41–1.36 0.339

Katz‑ADL (per 1 pt increment) 0.78 0.69–0.89  < 0.001 – – –

 Katz‑ADL ≥ 5 0.41 0.28–0.61  < 0.001 0.53 0.30–0.96 0.038

History of fall (reference: no)

 Yes 1.02 0.69–1.5 0.924 – – –

 Unknown 2.19 0.30–15.83 0.438 – – –

Cognitive impairment 1.14 0.76–1.72 0.526 – – –

Perceived quality of life (unhappy, very unhappy) 1.59 1.03–2.45 0.036 1.11 0.62–1.98 0.723

Chronic pain (reference: no)

 Mild 0.89 0.50–1.59 0.699 – – –

 Moderate 1.34 0.82–2.18 0.236 – – –

 Severe 1.10 0.63–1.92 0.733 – – –

Presence of anxiety 1.17 0.79–1.75 0.431 – – –

Presence of depressive symptoms 1.32 0.89–1.96 0.164 0.90 0.52–1.55 0.698

Mini‑Zarit (per 1 pt increment) 1.24 1.09–1.41 0.001 – – –

  < 2 1.71 1.14–2.58 0.010 1.13 0.64–1.99 0.664

Frailty (reference: robust)

 Prefrail 1.28 0.74–2.22 0.377 0.96 0.50–1.85 0.903

 Frail 2.41 1.42–4.06 0.001 1.51 0.75–3.05 0.244
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